KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m S! B s 

Application Number 



10-2002-0061856 
PATENT-2002-0061856 



a si a a gj 

Date of Application 



2002^ 109 1081 
OCT 10, 2002 



Applicant(s) 



21 



8! XI S XI- ^±IS|Af 
LG Electronics Inc. 




2003 y 01 | 24 gj 



COMMIS 



3 



sionerSS 



rail 



919980002383 



10111010000000000000 
0000395000 




llllllll 



Al 
— i 

Al 
czj 

M 
£r 


r a- 









0005 

[Mmmm 2oo2.io.io 

[^JH^SJMW] G05F 

Synchronized Reluctance Motor. Control I ing System 
wi thout a Sensor 

[fi2J] 

[§S] ^ Al S Al- ^^SlAF 
[i^2j3E] 1-2002-012840-3 

[CH£|oj3H] 9-1998-000238-3 
[Sl^lSf^aS] 2002-027067-4 

[^sah ' 

S^SDI] CHE0NG , Da I Ho 
[^EJe^eis] 610720-1051416 
[o^tn-j 121-041 

■ AIM^^AI 0\5L=? £SM§ ^CHOm^ 104-408 

r^j kr : 



3-1 



[&92| §?5?l] WON, June Hee 
[?&]§^&!S] 740208-1324427 
139-240 

MmmmM ±&=?- i§§ 81 eh^ohi^ ioo9g 1052 

[^3] KR 

g° 5 ]|] QH.Jae Yoon 
[?°Ji^&Sl 710117-1042448 
423-060 

guis-ggAi s^e 769 ^sonifM 229-302 

[^31 KR 

[gg£| S^S^I] LEE.Kyung Hun 
[^&§^aS] 740121-1651119 
152-059 

. Mmm^A\ =?£.=? =?^m 469-19 202s 

[^3] KR 

m$\& xii42^°i =Rmm s\m mm, m^s M6o^°\ =amo\\ s\m wm&M 
m s^tm a. 

piaiei stag- (en 

PISSES] 20 a 29,000 S 

[^ftssi 1 £ 1;,000 a 

0 2 OS 
[£A>3^fi] 8 m 365,000 §! 

3-2 



395,000 S 



3-3 



^■7} l^^i E.G\£\ ^}o]X\^ {Synchronized Reluctance Motor 

Controlling System without a Sensor} 
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227 : tteV^ 



300 : 2.^^^; ^H^f 



^7l 2j^7>^- JL^7>o] ^-^^O] ^7lsfsl 

^7>7> S^Kr S.E-11- sH^tf. -S^r], ^ 7 ]s\ ^ ^71 ^^Edi SElf ^ 
*1 71 7] ^A^ ZL S\^_7-}2] fl*]^ ^ <£-Q. olo^o]: cfl 3^ #^A^ ^ 

SM ^ V 7l Sj^T^ » 3}-^Kr ^71 l^Bl^ 2.E^ ^OjAlAEjo] A ]~g-Ol 

EL7\\ #7}^>J1 ^Cf. 

^, ^71 3#*}3 3*1-1- SK^Hr ^7] l^H^ 2-Ei^ ^3 

^ *W*l^£r ^71 2-Ei^. -fr^S)^ ^ ^ ^6J) rr)-B} Aj. 7 ] ^ ofl ^ 

3tt ^3*H ^>7l ^71 lijEjA £Blf ^sHr S)^V^ ^2M- S\ 
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^r, A oM 31 1 ^71 *HH^7HH ^«fl ^"71 £ElSl 

^^14, S-37> 7]^ A] SL^ ^ ^ A] Aj- 7 ] 744^^ 7HH ^OV ^ 
*1 &3l 7> °H1 ^ A o V 7) ^^51<4 # 7 ] s^a}.^ 

#i ^ 5)33-21- ^"^tl: 7>^7fl ^nf^ ^*\}^o) olcf. 

2-3 71^ 2E^ ^ ^ Alofl^ Aj-7] 7,HM^7l^ ^7>^<?] A]Jr . 
1- ^^^-O.^ Aj. 7 ] ^-^o. ^2 tiVAlo] Aj- 7l yJ-Aljj}. 

<3 A>-§-SlJ7 ZL&K, A o V 7 ] X| 2 a o VAl o. ^ aV 7 } £E -j o| ^^ofl ttj-ej- ZL A> 

-g-a}^-7> ^^Sjfecfl, Aj-7] tij-Xlo. A>-g-sH 3H7> 0]=^^^ 

^A^A, ^l^A]^^o] Aj-71 S. El ^T-£^l ^Sj-^l tt)-e). A> 7 | x| 2 tiJ-Xj^. A } 
-§-^31 S]^ 7§ O. Al^Eflo^ of^o] <iM*l31 ^ICf . 

l=M IN), ^7] 71 ^ ^ ^^^£7} ^^^£o)l JE^^l #7l 

5LE|7} a^^oJH ^ A oM 312 *&^\ A>-g-^ci A^efl^ 

711 3U y c v ^^-S. 3H^iL^] ^11 e^ (Chattering) ^ ^o Vo l 1 4 v 

[^^Ol Ol=J77> t}^ 7l#^ 3431] 

ZL -=-2^ ^71 5LB]^ ^ <£o] 3H%H1 5a<^A-1 A J"7l ^71 
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7l 4^ ^<S}J1 ^L°fl 4^ ^7] SEi 5)^7]-^ 3? ^Zf-g. 

^Bji ^1^1-^4, ^7l £E]51 ^^bfl nfej- ^o^«-7> ^^SH ^-7] 

Ji^]S^- #7] ^£2}- sJ^Kg- E J |f 6 l=£H^ i ^. 

^ SHfl^^fi] ^/Mi rrj-s. ^Ei^ (Chattering) sj-A] ^ 2. 

4. 

44 £o] f ^7] 5LK\$) 7>#^ ^ ^ ^*>JI ^7l ^3*Mr * ^ 

7MrO_5.JjLEi A o V 7 j 5)^7]-^ 4^2. ^ S)^* ^3*Kr ^lA^E)^ 

21-5 



^ AlSf a] av 7 } ^o^^doo)^. ^4=-5LS>)- ^S\^o] 

tf^H^ ^-7] S)^*)-^ 5)^^ *i#<^ H2fl^^^-(200)Sf, 

A oM z\4f<$q BHfl^^-H^-(200)^ ^/^ofl ^ ^e-]^ (Chattering) *H>o] o> 

^^^^ A o V 7] B 5 fl?o1 = H« ( 200)^ ^M^* ^-71 ^^JEofl tCj-Ej- 

^M^Rr SJE.^ ^H-^(300)S. 

^7]A-] ( A o V 7 ] ^1^1- ^-(100)^ SLAjS} ^■o} ) A o V 7 ] ol 

JL^Sj-STflo] q ; p ^aJ-o| ^oj-(va , V p ) ^ ^^-(Ia ,113 )^Ei Aj- 7 j n 

^7HK^ , X <?) ^ q^Aj-o} ^ 7>#( ^ )# 7>^^ 7] (101)3]- , ^71 

7]"#^^7l(101)ollAi f^s} ^^(^a /p) ^ ^*Hr( X d , X <?)CLsL*B} 
<#7] SLtf S^*]-*! 2)*lZl-( s i n 0 , C0S Q)^- i5}7) ^Al ^ofl rt}-B]- ^^Kr 5) 

3^^(102)3}-, #7l S^zv^^(102HH ^(sin©, cos©) 

-2-5.^-Ei a o V 7 ] 2]^7>^ ^i(« )# ^S}^ ^£^^«(103)S ^^Cf. 

[*r^H 1] 

X 2 



21-6 



2] ' 

^^4. ^H, A o V 7) £^(X)^r ^7] 5.1=1 3 ^^ £ (©)6fl a)-e} igSHM ^7) 
^^£.7} 7-]#°l ^-foflif ^-fofl W]^H ^ 7Rltf. 5E*V, ^-71 

ZL ^Hl£, ^>7l ^^^-(300)^ ^7l £^(X)^ ^2|-» ^1*>^ 

ziofl n}e> Aj-7] 7^°§<* es|)^= H «-(200)^ ^-xVa^^ ^o^l =14. ^, # 
7l £E15] ^^rJE7} 7^ofl>| Jl^o.S #7>^>^ ^-f ^7] 2.= ^ 
^H^fOOO)^ 'A'ofl ^l^H #7] *1#<83 EEfl^^«.( 200)7} 

t}7> afli ^2E(950-1100rpmHl #7l 2.^ ^^^£7} S^S}^ 'B'^l 3*l£|<H 
^71 z\4r<$q HEfl^J ^. = ^.(200)* 2.^1 tJu}-. 

S£^, ^"71 2.^ 2] ^^5.7} jL^HN 7^0.S #^<5Kr ^-f ^oM 5LE. 

^2(800~950rpmHl 2^}^ 'A' 41 3*13°! A J"7l 7^^^ HBfl^JfLnJf (200)-& 
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3^ *Hr°.3.^ ^-71 5]^7>ol o^^Hl ^ aflSHr Hi ell ^MKEC®*)* #^S> 
^ til^l^ ^r^S #^^-(210)51-, ^7} 4^5=^^(103)3.^ 

^#£( ^-71 ^ -^^S]^^ 5)^2l-iL^7> ^-AV^ 

?H 7l^^( a )* 7l^A]S S^(221)fi]-, #7] HlBll^ 

^S. ^>#^(222)^, ^-71 Q^S, ^>#^(222)o)H 

*W ^S)^^(^)-^ ^fr^Tr ^^71(223)^-, 4>7l 3 £-71 (223 :£ 
^51^^(6)^- aJ-z]-^ ^-&<5H #7l *Hr^ 71(101)5. #^SRr tfz}-^ £ 
*^-(224)fif, -8-71 i£3g.^-(224HH ^s)^zi-(9 )jif aj- 7 ] ^ ^ 

^^S]^^(Q)^ 3 #3--2-*>» -ttt^Hr sl.^zi-o.^1- ^>#^( 225) iq-, #7] 
3#Z}--$L*H ^11 7}^?\)9im'h')-2r ^*}±r m 71101^(226)^, ^7] *fil Til 
?JJf(226)°]H *\U 7l$7ll9j^:ol ^fl^l 5\^SLX}Q #71 ^^^£(®)* 

^>^H a o i- 7 | 7l§^]J: S^(221)3. ^-*Pf(227)3. ^^€4. 

<^7l>H, A o V 7l ^^^£(»)Sl- «l3ll^ :£^4^£( <X> P , ) ^ ^^S(©)^ ^ 

Tim 4# 3^1- ^o.^, ^71 ^#^5L ^-#^-(222)^ *}7l 32f 

«1 ^^£(co P1 )al- ^^(S )» tt^-S^i ^-71 #^:£(»)1- ^1-#*V 
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A. 

© = ©p,+ 55 

^ 7fl^A]^Efl^ 4o]l4?1> 1 ( dynamics )m ^A o M7l7] JH^-Olnh 

^-7] 7l§A]^ 2: ^-«.(221)^A^ 2:%!-^ 7l^A]^ (rl )^ cfo. 4# 

[^4}-a1 4] 
n = 0.8 + (1-X)*0.2 

A. 

800HzS MB— €^*Kr afl^izl)^ ^B\(201)m 3 S.^}^ ^^M,' 

^ ^ofl n}=. -^7) ^^^^ ^e)^ ^Aj^Efl-g- Aj- 7 } Aj-zV^ 

^-(224)oll A^ ^ ^^^><^ A o > 7 ] ^^^ 7 ] (101)S #S^Hr 

^£^(301)* D) i^>^| ^AjsJ4 

#^(210)^ #7l 7>^^7](101)^^ #33^r q^^l ^*Hr( X <?)!>)■ %4± 
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SLxlM: t^j^ ^Hfr^(211)sK #7l *>#i2.*l- ##-^(211) 

<*1H ^Sfl^l *Hr_2_*l-i- SOOHzS. ^e^Kr «>o]Trfl^ (212)2}-, #7l 

^E-HH ^E^^ ^^JfE] A o > 7 ) SE | *}4=.£LX} 

al»( 6/ W HI ^12 7]§7ll«y^('40')-ir $*\SLx} «1 efl &( e «~ f^Rr 

^12 7)101^.(214)^, #7l *fl2 7ll^(214)^|>H $] til^]^( 0 ^)^- 

250HzS 3,-$-^ ^Ei^Kr 3.^^ €Ei(215)2f, #7l 3.^^ €eK215HH 

*ls]H «-srM #7l al^l^ ^.^i(65p,)# #^*Hr 

wlBfl^^7l(216)S 

£ 2a, £ 2b<i i^l^ #7l ^(X)«- #7l 7]§ 

^1^(H ^lW. tij-fif ^-ol ; SEio] ^^.i^) 

#71 S.b\g) ^^4f£7> 800rpm°lH 1100rpm°-5. ^7>*}^ ^ Zl £M i-ofl^ OA 
S #^>^, #7l £El2l a^^ £7 > llOOrpnHH 800rpmAS. #diS>fe zl 
(HM IS. ^7>tB4. 
5Eth #71 3.2=^3: ^1^^(300)^ #71 S.B\S] ^4^5.7} 800rpm<fl^ 
llOOrpmAS. ^7>*H1 n}e}- #7l ^7} OAS #^>ZL, ^.*| #7l £Ela| 

^^5.7} #71 »ll ^5.°] ^o. 7M7l | ^ ^o. 4 V 7 ] 

Hsfl^^H^-(200)# .2.^a1?j4. stb, #7l SJE.^ ^H^(300)b #7l £E]sl 
llOOrpnHH 800rpm-°S #^tMl nfe)- #7l ^7} 0<i>| is ^7}f>\ 
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-a, ^1 SL^^\ ^^^5:7]- #7] *f|2 ^ 7 }^7fl S]^ ^g-f ^7l ^ 

S.E^ 7 ]S- ^ a o > 7 ] S. E ^ ^-og sl - ^« 

ol #^3-^ ^ 3** 7}^l7ll ojofl nfel- ^SL)^ xjovo] ^7}. 

ol 3}-g-o] a o > 7 ]^ ^ 7] j£ A] s - ^ a]o^ 7> 

#^^7l^ o]-g-^ 5)^1^ ^goQ °^ 7 > ol^- ^ ^O.H.^ 

*i#<^ Befl^f^s] 7l^o] igs^ ^ 7]^ ^ ^ AH] 7>4f- 
^SLS. <?RV <^^>o] ^Jl, 5)x}SLx}7\ ^15.^ ^7]^ ^>7> 51^- 

£ Aj-7] 7-^o§<* E^^a^ .0^ q ^ 7>^«.o] ^ H 

800Hz^ ^}^4^€- 7M^r DC ^l7l*V 
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4. =l Demod^ * r fe ^2: 4^^r ?\%*\ £.*HI *l3fl«Hr &( e 

^*>JI #7) A]2 7l^7ll<?l^:('40')-g- ^ yl^l^^-7l(Proportional 

Integrator ;216) -#7] 7^711 €*=r. ^SM 

7l# ^-4^ #3* *>ZL, #7) .^E^ ^]o]t^ *}4=- 

ZL€\JL, ^7) ^£^^olH.S ^^-7l# 7^ sl^Z^^^o] 

^t.} ^ $#7}2\ £ zLei^S ojo^i 

£ 2a 54 £ 2b^ 5LJ='a|$| ^^c}. 

^ ^^5)^^-^ ^r^m =r $1* ^S.(tfl^= 950rpm)JL £^5] ^£7> S.^S> 

^ ^7l 3_b\o) ^]A^^ ^l^Al^Hfl^. 

^5)^z]-( s inS ) rflA] ^5)^(sin9 )■§■ A>-g-^7fl £H oj ^o. 
J£#(torqqle)o] ^*>7fl 

£ 2a, 2b^1 ^l^cr £^(X)^ ^JL7> ^5)^ <£-§- ^ 

^^91 ^^1^ '0'3] 7}x]v\, ^^7i(800rpm-1100rpm)<^l^^ '1'<*M 
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ZLEiM-, £ 2^1 ^ 7]^^o] ^ £7 > SlJELS ^€r>l 

^ 71*17)1 ^rf. ^- 7 l<4 ^ ^-T^-g- *M<5}7l fl^fe Aj. 7 l ^ U 7l^7flOl 

3<3 IH^-M ^l^Eli ^7} ^Sflf ^S. ^Cf. 

^, ^-71 £ 2ai4 £^ ^-f 7H V e ^1^^-S.^ X^cg 

<3 BHfl^^H^-^ ^^5- ^ ^ ^4 #3 ^Molnf. <£ £ ct_>S1 ^4 

ofl *}ol7l- #7flf Tg^-^l £ 2a^ ^ ^^-S SiEL ^:&°] ol^olxlTfl ^ *fl 

^^£(»)7f ^^£(©)^.rf 2j-.fr tij-S 4*1 7-^2.^3. ^^>7ll ^T^, 

^ ^oIh.5. ^Bj-*: ^H^-S-oi Aj^ol oi-^si^ € rf. 

5. 2bir <#7] 5- 2a^ £-*fl3-§- &*fl7] 31 hysteresis Band4 ^ 
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^)-t- ^H^hl^ e^j^i a>-§- 

<^]tt 3# ^ ^ 5^2-5. it} ^210] ^[A^i ^7} 7>^M1 ti_V 

^:E(950~1100rpmHH , n^Jl _H^H x^o_^^) # ^ ^£<?1 

*)]2 ^£(800~950rpmHH 0]^^^^ ^^.^ 2.^0} s)^i^^^7> inf 

ofl Aj- 7l Sj^*]-^ ^JES} S^^M- ^*Rr ^o^e^ a o V 7 ] 

^^^H^ ^^-c^«. 7 f ^^S)<H A o V 7 ] £ Ei 7]^ AlSl- ^ A] 

^"71 ^1^"^ ^^£4 ^^^1 ^i^-ol J±>8-5)5.4S- a o > 7 ] s]^7>o] 4* 

£2f 3^4* ^*Rr S2|?J^S|-, ^"71 ^4rC&q E^lifLSJjLo] 

^7l ^^ii Oj-Hf *H<5>^ ^7l Sefl?o'fH^5] -&/iLiI 

oil 4-g- 5BEi^ (Chattering) ^sW^tt 2.S.^€ ^H^S ^sj^ 2. 
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^2JE.<2] ^e)^ u o V *l*H ¥ -5L2.#^ ^*]^ _£.*Hl£ o> 
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1] 

noil nfe} Aj. 7l s]^^ ^r:^ sj^zM- 4^*Hr ^a)^ ^o^^-^sq.; ^. 

7) 5LE^ ^^£ofl 45} ^2j-^«- 7 ]- #7) £Ei 71^ ^ 2f 7^ ^ 

^£2}- 3#zMr ##SRr Sefl^i^s]-; ^7) x^oj^ H2fl ^i^«. 

ill *r€- ^flB^ (Chattering) ^#-§- ^^H?]^ SLJEL^ ^M^-* S^>^ 
^-^^-S. <5Rr l^E^^ £E]2l 7)H*1^. 

2] 

#iiL^ AV 7 ] 2. E ^ ^Aj7>^ £ ^*Mr^- #3*Rr xHM^7l<2f; ^7] 7^ 
#^7]ofl^ ^7Mr ^ ^7>#jO^«. E ^ A o > 7l £E ^ ^^7f^ 5]^^ ^ 

7>oj 

^^^£7> 7^0] ^oo,^ Jl^o] T^Lofl til^o^ ^ ^o. tt^ofl rt^-e}- 
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^7} £r£l^ ^|2 ^£3.4 #71 *]4=^ Hefi^^s] ^o^s. ^ 

3] 

71 2]^i7>^ ^oj] ti|Bj]8>^ W]3fl^ ^^£t #3*Kr 

2^; ^71 4^^^^ ^"71 J^T.}^ ^ ^ 

S^ 2 *^ S] ^7J>SLX}7} &o\) 7l^Al^# 2^*Rr 7l^A)Jr S^M- #7l 

*1« ^^JE^ 7l^A!Jr7> ^^^S-S^-Ei ##*>^7 ^4- 

-£ ##^4; #7i ^i^H ^#5L» ^-i- 

7j-^#^7ls #^*R=- #^-*v^ €€^4; #7l ^-¥-<*IH #3€ ^ 

S^Zj-^Hl *Hl 71^711^1^ ^Rr *fll Tfl^S}-; ^71 *fll 7fl°PMH 
*fll 7l§7flol^ol ^fl^l fl^Zl-i^ -SJ-71 ^#«H #71 7l$^]S 

S^fS #^*Rr ^H?"* ^S)^ 3* ^H3^5- ^ ^71 

21-17 



4] 

3 %H1 $M^ ( 

BIAS'S- ^Hr ^-^S}; ^oM ^M^H ^fl^l *Hrj2.*> til 71^711 

W 3*1-2-*}- #3«Hr *)2 t\]<&^; <#7) m 7]}9l^}^ #^ 

€ $]*1.SL*} ti]^^ jsL^S}]^ ^e^Ht ^"7] S^^fl^ ^Ei 

5] - 

*fl 3 %H1 

a = 0.8 + (10-X)*0.2 
[^^8- 6] 
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*n 2 -m oio^a^ 

A o v 7] *)U ^.£b 950-1 lOOrpm^l &-§• 7}*H av 7 ] ^ 2 800~950rpm^ 
7] 

-#7] lEifil ^^^£7]- 800rpm°lH llOOrpmAS ^7}*}^ tJ 
=1 OSLS. #±.f>W, #7] ^4-5.7} llOOrpnHH 800rpm^-S. #^Rr 

8] 

•^71 ^^7> 0<HH IS. ^7}*H ^7] 2.^3] ^^^3E7> ^ 2 7>^ ^ 

A o V 7l 7]#o§o=j Eel^sHB ^A]7l^ *Rr ^71 l^li^ 
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[5- 2a] 



[E. 2b] 



sin 



\ f 



^2|^Z| sin 6> 
i_ EfeaJl 

J 



800rpm 



HOOrpm 




800rpm 



1 100rpm 
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